Materials and Methods

Description of the study
Two neighboring fish farms in the Aegean Sea were affected by A. veronii bv. sobria, which were located in Argolikos Bay, Eastern Peloponnese, Greece. The disease appeared in the first fish farm in 2008 and in the second fish farm in 2009. The affected fish had approached commercial size (250-400 g), while smaller fish (<50 g) in adjacent cages did not show any signs of distress. Morbidity and mortality was observed in water temperature over 18°C, increased during the summer months and reached a peak in June and July (water temperature: 24-26°C). Although daily mortality was generally low (<0.5%), the accumulated mortality over 3-4 months could be as high as 17-20%. Fish exhibited anorexia, lethargic swimming mostly at the water surface, darkening of skin color, and exophthalmia. Anemia was evident from the pale color of the gills, while the majority of fish were icteric as manifested by a yellowish color of the skin, fins, and blood serum (Figs. 1A & B) . Occasionally, there were superficial epidermal lesions, which progressively ulcerated and extended to the underlying musculature (Figs. 1C & D) , and reddening of the fins and opercula. The disease is still present in the area, following a similar seasonal pattern but presenting a wider outbreak period (unpublished data).
Sampling procedure
Fish were monitored for bacterial pathogens at both sites from 2008 to 2011. Moribund fish of several sizes underwent full necropsy. Tissue samples from the affected internal organs were preserved in 10% neutral buffered formalin for histological examination. The samples presented here were collected during the disease outbreak.
Bacteria were isolated on-site from the kidney of moribund fish during the disease outbreak in 2009 on blood agar and Trypticase soy agar (TSA) supplemented with salt (2% NaCl). After the initial on-site identification of the isolated taxa, two predominant isolates were preserved for further analyses. Namely, Aero NS was isolated from the first farm and Aero PDB was isolated from the second farm. Both strains were preserved at -80°C in cryovials with ceramic beads, which are specific for long-term cryogenic preservation of bacteria (Microbank TM , ProLab). Sampled fish had been vaccinated for V. anguillarum and Ph. damselae subsp. piscicida and were not medicated with antibiotics. In 2015 and 2016, further samplings were conducted at the same location. The preliminary results of the sampling conducted in September and November 2015, corresponding to five isolates are reported here. Strains NS2, NS8, and NS10 were isolated in September, while strains NS6152 and NS6251 were isolated in November.
Phenotypic characterization of bacterial isolates
The initial identification of bacteria isolated on-site was conducted by fish veterinarians at the fish farms using the API20E system based on the manufacturer's instructions (Biomérieux, Athens, Greece). The preserved isolates were sent to the Hellenic Centre for Marine Research (HCMR) for further characterization and identification.
Colony morphology was observed on TSA supplemented with 0.5-2% NaCl, after incubation for 24-48 h at 25°C. Microscopic observation and Gram staining were performed. Motility was tested on motility, indole, and ornithine (MIO) medium (Sigma-Aldrich). Growth was tested on selective media, Aeromonas isolation agar (AIA) plus ampicillin (Sigma-Aldrich) and thiosulfate-citrate-bile salts-sucrose (TCBS) agar (SigmaAldrich). Growth in a salinity range from 0.5% to 4% NaCl was tested in Trypticase soy broth (TSB) at 25°C. Growth in the temperatures 4°C, 12°C, 22°C, 30°C, and 37°C was tested in TSB supplemented with 0.5% NaCl. Biochemical characterization was conducted with BIOLOG GEN III Microplate after incubation for 48 h at 25°C. The presence of a catalase enzyme was tested separately. The type strains LMG 3785 (A. veronii bv. sobria) and LMG 9075 (A. veronii bv. veronii) were included in all tests as reference strains. The commercial kits' profile was used only for identification at the genus level. Key biochemical reactions were used for further identification.
Susceptibility to seven antibacterial agents, six of which are registered for application in aquaculture (FEAP, 2009) , and to the O/129 vibriostatic agent (150 μg) was assessed by the disk diffusion method (Bauer et al., 1966) using 6 mm commercial disks (Oxoid). The two isolates were initially incubated on TSA supplemented with 0.5% NaCl for 24 h at 25°C. Following the procedure proposed by Alderman and Smith (2001) for fish pathogens, colonies were suspended in sterile saline solution. The concentration of bacterial cells applied was approximately 3 × 10 8 cfu/mL. The suspension was subsequently inoculated onto MuellerHinton agar supplemented with 0.5% NaCl using a sterile cotton swab. The inhibition diameter was recorded after incubation for 48 h at 25°C. No recommended breakpoints were available in the literature for the pathogens. Hemolytic activity was assessed on 5% horse blood agar and 5% seabass blood agar at 25°C. Fish blood was taken aseptically from healthy European seabass broodfish maintained in the aquaculture facilities at HCMR. Results were recorded at 24 h and 48 h.
Molecular characterization of bacterial strains
Two housekeeping genes, 16S rRNA (MartinezMurcia et al., 1992; Soler et al., 2004) and B-subunit of DNA gyrase (gyrB) (Soler et al., 2004; Yanez et al., 2003) , were amplified and sequenced for Aero NS and Aero PDB. For the strains (NS2, NS8, NS10, NS6152 and NS6251) isolated in 2015, only the gyrB gene was amplified and sequenced. The sequences produced were compared with sequences in GenBank using BLAST algorithms. The gyrB gene was used for phylogenetic analyses (Dauga, 2002; Roger et al., 2012; Silver et al., 2011) .
Bacterial DNA was extracted from an overnight culture obtained from a single colony. The culture was centrifuged and the boiling extraction method was applied to the obtained pellet. Polymerase chain reaction (PCR) amplification was performed in a final total volume of 25 μL, containing 1 μL DNA template, 0.2 pmol of each primer, and 12.5 μLTaq PCR Master Mix (Qiagen). PCR reactions were performed in a Bio-Rad MJ Mini Personal Thermal Cycler as follows: denaturation at 94°C for 3 min, 30 cycles at 94°C for 1 min, annealing for 1 min, extension at 72°C for 1.30 min, and final extension at 72°C for 10 min. Sequencing was conducted in a ABI3730xl sequencer based on the protocol of BigDye Terminators 3.1 (Applied Biosystems). The characteristics of the primer pairs used are summarized in Table 1 .
All sequences of Aeromonas spp. based on the second edition of Bergey's Manual of Systematic Bacteriology (Martin-Carnahan and Joseph, 2005) in combination with the sequences produced herein were used for phylogenetic analyses. Alignment was performed in Clustal X2 (Larkin et al., 2007) . Genetic distances were estimated in MEGA 5 (Tamura et al., 2011) under the Tamura-Nei (Tamura and Nei, 1993 ) model of evolution. Phylogenetic relationships were examined with i) neighbor-joining analysis (Saitou and Nei, 1987) performed in MEGA under the Tamura-Nei model of evolution and ii) maximum likelihood analysis (Felsenstein, 1981) conducted using RAxML (Stamatakis et al., 2008) under the CAT model. The confidence of tree nodes was tested by the bootstrap analysis with 1,000 replicates.
Challenge tests
Challenge tests were conducted using 35-70 g European seabass. Fish were reared in borehole water (20°C) at facilities in the HCMR and fed commercial dry pellets. For the challenge tests, fish were transported to a challenge facility at the University of Crete and placed in 250 L tanks with aerated artificial seawater at 20°C. Fish remained unfed during the infectivity trials.
Bacteria were grown in TSB supplemented with 0.5% NaCl for 18-20 h at 25°C. Before use, the bacteria were centrifuged and washed with sterile saline (0.9% NaCl). The bacterial concentration was determined by optical density (600 nm) and verified by direct counting in a Neubauer chamber.
The infectivity of Aero NS was tested by intraperitoneal injection (IP) with 10 4 cfu/fish (0.1 mL) (herein after referred to as the IP-challenge) and by immersion in a bacterial suspension of 10 5 cfu/mL for 2.5 h in aerated borehole water (herein after referred to as the bath-challenge). Subsequently, the infectivity of Aero PDB was tested only by the bath-challenge since the IP-challenge resulted in acute mortality in the first strain tested. Ten fish were included in each challenge. Control fish in the IP-challenge were injected with 0.1 mL sterile saline (0.9% NaCl). All fish were fully anaesthetized before injection. No bacteria were added to the control fish in the bath-challenge. Mortality and clinical signs of the disease were recorded daily. Dead fish were subjected to macroscopic examination, and samples from the spleen, liver, and kidney were preserved in 10% neutral buffered formalin for histological examination. Bacteria were isolated aseptically from the kidney of dead fish on TSA supplemented with 2% NaCl and AIA medium. The plates were incubated for at least 48 h at 25°C before bacterial growth was examined.
All trials were performed in registered facilities according to the National Guidelines for Experimentation on Live Animals.
Histopathology
Formalin-fixed tissues of the spleen, liver, kidney, and skin excised from fish exhibiting clinical signs of the disease were dehydrated in a 70-95% ethanol series and embedded in glycol methacrylate resin (Technovit 7100, Heraeus Kulzer, Germany). Serial sections (3-5 μm thick) were obtained using a microtome (Leica RM2245, Germany) with disposable blades. After drying, the slides were stained with methylene blue/azure II/ basic fuchsine (Bennett et al., 1976) , hematoxylin and eosin, and Ziehl-Neelsen stains.
Results
Pathology
The main organs affected in naturally infected fish were the kidney, spleen, and liver. The spleen was enlarged with numerous whitish nodules throughout the surface of the organ (Figs. 1E & F) . In advanced cases, the kidney was also enlarged with the presence of extensive necrosis in the renal parenchyma, which was grossly visible (Fig. 1G ). Necrotic foci and diffuse hemorrhages were observed in the liver (Fig. 1H) .
Histology of the samples collected on-site revealed a systemic infection characterized by a chronic granulomatous inflammation. Lesions were discovered in all tissues of the kidney, liver, spleen, and muscle examined. Several lesions were necrotic and calcified, while granulomas often contained the foci of rod-shaped bacteria. Caseous necrosis was evident in dermal lesions, while well-demarcated necrotic lesions were often found in the liver. Bacteria could also be observed in nongranulomatous areas in the kidney . No acid-fast bacteria were observed in the Ziehl-Neelsenstained sections.
Phenotypic characterization of bacterial strains
During disease outbreaks, the pathogens were isolated in pure colonies on TSA supplemented with 2% NaCl. The isolates were classified into two groups: one consisted of non-pigment producing isolates and the other consisted of pigment-producing isolates. Biochemical profiles retrieved from API20E corresponded to A. sobria for all isolates. Aero NS and Aero PDB were preserved and analyzed as representatives of the two phenotypic groups.
Both strains formed smooth, circular, and opaque colonies, the color of which appeared from white to buff on TSA supplemented with 2% NaCl after incubation for 24 h at 25°C. Fully-grown colonies were observed after incubation for 48 h, and Aero PDB produced a brown pigment diffused onto the medium (Figs. 3A & B) . Both strains were Gram-negative, rod-shaped, and approximately 1 μm in size. Motility was observed only for Aero PDB while Aero NS was non-motile. Both strains grew well on AIA medium, where no acid production from xylose was observed. The growth of Aero PDB was limited and Aero NS did not grow on TCBS agar. Both strains grew better on lower salinity media (0.5-2%
Fig. 2. A) Well demarcated necrotic lesions in the liver (H&E). B) Epidermal lesion showing extensive necrosis (H&E). C)
Granuloma in the kidney with bacterial foci in the center (polychrome stain). D) Higher magnification of the previous picture showing the foci of the bacteria within the granuloma. All pictures were retrieved from naturally infected fish. NaCl). No growth was observed in salinity at or over 4% NaCl. The optimum temperature for growth in both strains was 30°C, while no growth was observed at or below 12°C. The growth properties of newly isolated strains NS2, NS8, NS10, NS6152, and NS6251 were similar to those of Aero NS and Aero PDB. All the newly isolated strains were Gram-negative and rod-shaped bacteria, and their colony morphology was similar to that of Aero PDB. All the newly isolated strains were motile and produced pigment on TSA supplemented with 0.5% NaCl after incubation for 48 h. Both Aero NS and Aero PDB were oxidase and catalase positive and were able to utilize glucose and trehalose; however, they were unable to utilize D-arabitol and 
D-Glucose-6-PO4 + + + + + + + + + H6 Acetoacetic Acid xylose. Biochemical profiles retrieved from API20E corresponded to A. sobria for both strains. Biochemical profiles retrieved from BIOLOG GEN III Microplate corresponded to A. veronii bv. veronii (p=56.2%) for Aero NS and to A. sobria (p=69%) for Aero PDB. The biochemical profiles of strains NS2, NS8, NS10, NS6152, and NS6251 retrieved from BIOLOG GEN III Microplate corresponded to A. hydrophila-like (DNA group 2) (p=50-88%). The biochemical profiles of the type strains LMG 3785 (A. veronii bv. sobria) and LMG 9075 (A. veronii bv. veronii) retrieved from BIOLOG GEN III Microplate corresponded to A. sobria (p=70%) and A. veronii bv. veronii (p=57%), respectively. Thus, all the analyzed isolates were identified as Aeromonas spp. using commercial identification kits.
At the species level, Aero NS and Aero PDB were identified as A. veronii due to negative reactions to esculin and L-arabinose. At the biovariety level, Aero NS and Aero PDB were identified as A. veronii bv. sobria owing to the ability to ferment sucrose, positive reactions to arginine dihydrolase (ADH) and lysine decarboxylase (LDC), and negative reactions to ornithine decarboxylase (ODC) and salicin. The results of the phenotypic tests and growth properties are summarized in Tables 2  and 3 .
On the seabass blood agar, beta-hemolysis was clearly observed after incubation for 24 h at 25°C (Figs.  3C & D) , while only weak hemolysis was observed on the horse blood agar after incubation for 48 h at 25°C. Both strains were resistant to ampicillin. Susceptibility to all the other antibiotics tested as well as to the vibriostatic agent O/129 was observed (Table 4) . Molecular characterization of bacterial strains Aero NS, Aero PDB and all the strains isolated in 2015 were correlated with A. veronii in BLAST (p=99%) after gyrB sequence analysis. The mean genetic distance between Aero NS and Aero PDB for the 16S rRNA and gyrB gene was 0%. The mean genetic distance among all the analyzed isolates (n=7) for the gyrB gene were 0% too. The mean genetic distances in the A. veronii clade were 0.1% and 1.5% for 16S rRNA and gyrB, respectively. The mean distances in the genus Aeromonas were 1.2% and 8.2% for 16S rRNA and gyrB, respectively. Therefore, Aero NS and Aero PDB were classified into the same group and form a monophyletic clade with A. veronii based on the gyrB sequence (Fig. 4) . The accession numbers in the NCBI GenBank are: KF636138 (Aero NS), KR049227 (Aero PDB), KY310612 (NS2), KY310611 (NS8), KY310610 (NS10), KY310608 (NS6152), and KY310609 (NS6251).
Challenge tests
Within 24 h, the IP-injected fish with Aero NS appeared lethargic and exhibited light reddening on the skin and fins. The fish demonstrated distinct behavior; i.e., they were grouped and hovered calmly under the water surface with pectoral fins that were wide-open. Diffused hemorrhages were clearly observed in the peritoneum cavity and internal organs accompanied by ascetic fluid (Fig. 5A) . All the IP-injected fish died within four days of the challenge test beginning. No mortality was observed in the control fish (Fig. 6) .
The external signs of the bath-challenged fish included lethargic swimming and reddening on the fins and skin (Fig. 5B) . The color of a few fish became dark. Diffused hemorrhages and ascetic fluid were observed in the peritoneum cavity, hemorrhages were observed on the surfaces of the internal organs, and lesions were mainly observed on the liver and spleen (Figs. 5C & D) and rarely observed on the kidney. Splenomegaly was observed after the sixth day postchallenge for Aero PDB and after the ninth day postchallenge for Aero NS. Mortality initiated on the fourth day post-challenge for Aero NS and on the fifth day postchallenge for Aero PDB post-challenge (Fig. 6 ). All the fish challenged with Aero NS died within 10 days after the bath-challenge began while all the fish challenged with Aero PDB died within 7 days after the bath-challenge began. No mortality was observed in the control fish (Fig. 6 ). Bacteria were isolated from all dead fish. Histological observation revealed that both strains caused similar lesions in the spleen and liver. Multifocal liquefactive necrosis was prominent in the spleen and abscesses were prominent in the liver (Figs. 7A & B) . Diffused bacteria were readily visible in both organs (Figs. 7C & D) .
Discussion
To our knowledge, this is the first study of A. veronii bv. sobria infection in farmed European seabass in the Aegean Sea. Clinical signs of disease were investigated and two clinical strains of A. veronii bv. sobria were identified and characterized. The two strains exhibited the same molecular profile but their phenotypic properties differed from each other. Challenge tests revealed that the clinical signs related to both strains were similar to those observed in the field, and both strains could cause high mortality in European seabass.
In the present study, the main organs of European seabass affected by A. veronii bv. sobria were the kidney, spleen, and liver, where lesions, hemorrhages, granulomas, and necrotic foci were observed. Moreover, epidermal lesions progressively became ulcerated extending to the underlying musculature, and the fins were reddened. Clinical signs, such as petechial hemorrhages and enlargement of the internal organs, have also been observed in European seabass infected with A. hydrophila in the Aegean Sea (Doukas et al., 1998) . In the Black Sea, splenomegaly, anemic (pale) gills, and necrotic foci in the spleen, liver, and kidney have been observed in European seabass infected with A. salmonicida subsp. achromogenes (Karatas et al., 2005) . Darkening of the skin color, erratic swimming, ulcerative lesions and nodules in the spleen and kidney have been observed in European seabass in the Black Sea during a survey on pathogenic bacteria (Uzun and Ogut, 2015) . This survey indicated that the most prevalent pathogenic species was A. veronii bv. sobria followed by Ph. damselae subsp. damselae, and suggested that A. veronii bv. sobria might be implicated in disease development (Uzun and Ogut, 2015) . Although daily mortality in the present study was generally low, cumulative losses were high and comparable to other aeromonad infections in European seabass. A low daily mortality rate (0.5%) has been previously associated with A. hydrophila in adult European seabass (150-330 g) in the Aegean Sea (Doukas et al., 1998) . In the Black Sea, the mortality of European seabass (5-100 g) was associated with A. salmonicida subsp. achromogenes, and reached 20% between June and July (≥ 16°C) (Karatas et al., 2005) .
The bacterial strains (Aero NS and Aero PDB) described in the present study as the etiological agents of the disease belonged to the mesophilic Aeromonas group (Janda and Abbott, 2010) . Although both strains grew well on TSA supplemented with 2% NaCl, the optimum growth was observed on TSA supplemented with 0.5% NaCl in accordance with the freshwater "preference" of aeromonads (Martin-Carnahan and Joseph, 2005) . Considering the constraints of the API 20E system with fish pathogens, in particular with bacteria of the genera Aeromonas and Vibrio (Austin, 2011; Santos et al., 1993) , and the discrepancy between final identification and identification retrieved from BIOLOG GEN III Microplate (Ciapini et al., 2002) , these commercial kits' profiles were used only for identification to the genus level. The typical phenotypic properties of the genus Aeromonas, such as resistance to ampicillin, presence of oxidase and catalase, absence of urease, fermentation of D-glucose and trehalose, and inability to produce acid from xylose (Abbott et al., 2003) were observed in both strains. At the species level, pigment production (Aero PDB), lack of motility (Aero NS), and inability to produce indole from tryptophan (Aero NS and Aero PDB) were considered typical properties of A. salmonicida. Conversely, negative reactions to esculin and L-arabinose were attributed to the A. sobria species complex, in which the ability to ferment sucrose was mainly attributed to A. veronii bv. sobria (Abbott et al., 2003) . In agreement with this, both Aero NS and Aero PDB (and all strains isolated from 2015 in the present study) were identified as A. veronii at the species level when the housekeeping genes were used for identification. The phylogenetic analyses supported the abovementioned identification as Aero NS and Aero PDB were classified into the A. veronii clade in both maximum likelihood and neighbor-joining analyses for the gyrB gene. Finally, based on key biochemical properties, such as ADH (+), LDC (+), ODC (-), and salicin (-) reactions (Abbott et al., 2003) , Aero NS and Aero PDB were identified as A. veronii bv. sobria at the biovariety level. A recent genomic study reported that the negative reaction to ODC was correlated with A. veronii bv. sobria (Colston et al., 2014) . Aero NS, Aero PDB, and A. veronii bv. sobria isolated from European seabass in the Black Sea (Uzun and Ogut, 2015) were negative for indole, which is not a typical characteristic of A. veronii. However, no pigmentproducing strains were isolated in the study performed by Uzun and Ogut (2015) . Reactions to H 2 S, urea, L-arabinose, mannose, sucrose, maltose, inositol, xylose, sorbitol, rhamnose and lactose, exhibited the expected profiles of the species. Finally, Aero NS and Aero PDB were susceptible to all antibiotics (registered for application in aquaculture) tested in the present study except ampicillin, which possibly indicates a recent occurrence of the bacteria in the area.
The results of the challenge tests clearly indicated that A. veronii bv. sobria was a pathogen for European seabass. The infectivity tests, such as the bath-challenge, successfully reproduced the clinical signs observed in the field. Although abscesses observed in the internal organs of the bath-challenged fish indicated the existence of the acute form of the disease, granulomas observed in the field indicated the existence of the chronic form of the disease, which probably developed during a longer period of infection. The results of the bath-challenge test revealed that the mortality rate caused by Aero NS advanced more rapidly than that c aused by Aero PDB, which indicated that there were different virulent properties and/or mechanisms between motile and non-motile strains. Further research is required to explain these differences.
The IP-challenge revealed that Aero NS caused high mortality up to 100% only a few days after the challenge began. However, this test is not an effective procedure and does not simulate field conditions, unlike the bath-challenge. The mortality caused by Aero NS occurred much earlier in the IP-challenge than in the bath-challenge, and clinical signs observed in the field were not reproduced. The majority of the IP-challenged fish succumbed to the infection within two days after the challenge began. In goldfish Carassius auratus, the mortality reached 100% after intramuscular injection with 10 6 cfu/fish of A. veronii. However, when the bacterial concentration was 10 4 cfu/fish, which was applied in the present study, the mortality was lower by approximately 40% (Sreedharan et al., 2013) . Similarly, the mortality reached 100% in spotted sand bass Paralabrax maculatofasciatus, when over 10 7 cfu/fish of A. veronii was orally and intraperitoneally administered (GuzmanMurillo et al., 2000) . Unfortunately, no data obtained in the above-mentioned studies, including experimental times and daily mortalities are available. Therefore, we cannot compare the results between the above-mentioned studies and the present study. It is worth comparing the relative "preference" between fish and mammalian erythrocytes, as the relative preference for fish erythrocytes was observed in the hemolysis test on blood agar and this could indicate adaptation by the pathogen (both Aero NS and Aero PDB) to the fish. The icteric appearance of the fish could be related to hepatic jaundice in the chronic form of the disease observed in the field. The hemolytic nature of the bacterium could explain the high hemolysis observed mainly in the IP-challenged fish, which could be compared to the acute form of the disease that is not generally observed in the field.
Aeromonads are mainly known as fresh or brackish water inhabitants. Mesophilic species are also present in the marine environment, which generally prefer nutrient-rich and warm waters (Martin-Carnahan and Joseph, 2005) . Although Aeromonas spp. have been frequently isolated from marine environmental samples, epizootic diseases caused by Aeromonas spp. are not common in fish species farmed in the Mediterranean Sea. In the Aegean Sea, aeromonads have been sporadically detected via microbial screenings or surveys on diseased fish including sharpsnout seabream Diplodus puntazzo (Athanassopoulou et al., 1999) , gilthead seabream Sparus aurata (Avsever et al., 2012; Zorrilla et al., 2003) , and European seabass (Avsever et al., 2012; Doukas et al., 1998; Yardımcı and Timur, 2015) . However, the pathogenicity of aeromonads has not usually been examined and in most cases species of marine bacteria belonging to the genera Vibrio, Photobacterium, Pseudomonas, and Tenacibaculum, which are known pathogens, were also isolated (Athanassopoulou et al., 1999; Avsever et al., 2012; Yardımcı and Tibur, 2015) . In the low salinity environment of the Black Sea, aeromonads have been detected in various fish species, i n c l u d i n g s a l m o n Salmo salar, r a i n b o w t r o u t Oncorhynchus mykiss, turbot Psetta maxima, and European seabass (Öztürk and Altınok, 2014) . Recently, a study reported that A. veronii bv. sobria was the most prevalent species detected from dead farmed European seabass vaccinated against V. anguillarum and Ph. damselae subsp. damselae (Uzun and Ogut, 2015) . Infectious diseases have spread in aquaculture by interactions with wild populations, evolution from nonpathogenic microorganisms, and transfer of anthropogenic stocks and materials (Arechavala-Lopez et al., 2013; Murray and Peeler, 2005) . Mortality of European seabass caused by A. veronii bv. sobria was observed in Argolikos Bay (Aegean Sea) and the Black Sea (Uzun and Ogut, 2015) . However, these two incidents cannot be directly correlated with each other when the distance between these two locations is taken into consideration. Moreover, there are no freshwater flows into the area studied in Argolikos Bay, even though aeromonads prefer low salinity water. In addition, the disease is still present in the field following a similar seasonal pattern of occurrence. Thus, it can be assumed that the mortality of European seabass is caused by an establishing disease rather than a stress-induced infection owing to an opportunistic pathogen under adverse environmental conditions.
The effect of climate change on the Mediterranean Sea has been identified in various studies. The increases in salinity and water temperature related to climate change appear suitable for the invasion and establishment of tropical species in the East Mediterranean Sea in particular (Lejeusne et al., 2016; Raitsos et al., 2010) . Changes in water temperature might be advantageous to opportunistic pathogens (Vezzulli et al., 2010) and warm water pathogens (Danovaro et al., 2009) , and could be implicated in emerging pathologies in marine ecosystems. Current fish farming systems are particularly vulnerable because high population densities and various stressors related to production procedures increase the risk of infection and allow diseases to become established (Murray and Peeler, 2005) .
In conclusion, a disease caused by A. veronii bv. sobria resulted in high morbidity and mortality of commercial-sized European seabass. The clinical isolates caused high mortalities of IP-and bath-challenged fish. The clinical signs of the disease could be reproduced in the bath-challenge test. Epizootiology has not thoroughly elucidated the disease caused by A. veronii bv. sobria, and the disease still occurs in the area where it was initially detected. Further research in the Aegean Sea, including monitoring during the summer months, would reveal further information on the disease.
